The article contains an overview of the European Union's legal regulations and provisions of the national aviation law applying to civil and military cooperation and coordination in managing air traffic, as well as operational agreements between the Polish Air Navigation Services Agency and organisational units of the Ministry of National Defence. The author conducts an analysis of the standards applicable in this scope, points out the practical consequences of certain legal instruments that are in force and suggests solutions that may contribute to improvement of the existing legal and organisational mechanisms of cooperation in the area of studies in question.
Introduction
Cooperation and coordination of tasks in the scope of air traffic management 1 between the authorities of civil and military aviation and operational entities belonging to both of the interested parties has a long history, but considering the European Union's performance of the Single European Sky programme (SES) 2 and its technical component -the SESAR 3 programme, this issue is acquiring special significance -since both of the programmes are assumed to satisfy variable and, at times colliding, needs of all airspace users, which necessitates a close civil and military cooperation on a general European scale. The said cooperation is perceived by the EU legislators as a downright necessary condition for successful implementation of the regulations set forth in the scope of retrofitting the European Air Traffic Management System. Secondly, the key role of the civil and military sphere of cooperation in Air Traffic Management is stressed by the fact that it applies to ensuring safe and effective air navigation -an essential function performed in peacetime by each member state belonging to the International Civil Aviation Organisation (ICAO), resulting from the generally applicable principle of exercising authority within territorial airspace. The necessity of securing crucial interests in safety and defence policy of the EU Member States and NATO in the current, volatile geo-political situation is also an important aspect in the sphere of cooperation in this area between civil and military authorities 4 . For such a cooperation to meet the expectations placed on it, on the one hand, it requires political willingness and the involvement of countries in its organisation and maintenance at the European and regional level (currently as a part of participation in SES and SESAR programmes) and, on the other hand, it needs such a standardisation of its model at the domestic level that would create the surroundings for practical fostering of the required values, especially such as increasing the level of safety, operative and economic efficiency of air operations performed by civil and military users of aircrafts. The goal of this article is to investigate into the applicable de lege lata in the relevant provisions of the EU and Polish aviation law, as well as the national agreements on cooperation in various areas of Air Traffic Management in terms of their practical usage by the military and civil entities. The results of the conducted analyses are the de lege ferenda postulates referring to the improvement of the discussed cooperation to improve the functioning of Air Traffic Management (ATM) System and the Air Navigation Services (ANS) in Poland.
Legal Aspects

EU regulations
In the current legal circumstances, the issues associated with civil and military cooperation and coordination in Air Traffic Management are included in the EU legal acts in the sphere of a single European sky and in the generally applicable provisions of national law, especially in the Act of 3 July 2002 on Aviation Law and the implementing regulations issued on its basis 5 . The EU legislation in the scope of SES, developed since 2004, currently includes two packages of ordinances of legislative character adopted by the European Parliament and by the Council 6 and 31 implementing regulations of the European Commission 7 . Pursuant to the legislative powers held by the EU 8 , the regulations passed refer to air transport and their scope does not include military operations and training, meaning that they only apply to the General Air Traffic (GAT) 9 , i.e. all the flights complying with ICAO provisions, and they do not include the Operational Air Traffic 10 , i.e. all the flights for which rules and procedures have been determined by the relevant state authorities. Since a considerable portion of flights by military aircrafts occur in generally accessible airspace pursuant to GAT procedures and the military air traffic service authorities may also provide their services for civil aircrafts, in reality, the provisions regarding SES also apply directly to military aviation.
Legal protection of the EU Member States' interests in the scope of defence safety and policy, as well as safety and efficiency of military aviation operations carried out in the Operational Air Traffic has been provided under Article 13 of the Regulation (EC) No 549/2004 (framework) . Pursuant to this provision, a state may apply measures necessary to i.a. exercise supervision over airspace and to carry out training and military operations. The lack of possibilities to set forth regulations for the military has been counteracted by adopting (as an annex to the framework regulation) a general statement of the Member States regarding the military issues (OJ L 300, 14.11.2009, p. 34 . According to the assumptions of the EU legislator, efficient civil and military cooperation within these structures, unrestricted by the borders of the countries, should contribute to optimisation of integrated airspace design processes and satisfy the current and future needs of military aviation to a larger extent. In Article 11 of the quoted Regulation, the states were obliged to enter into agreements between the civil and military authorities regarding the management of specific functional airspace blocks. It is also worth pointing out the wording of recital 17 of this act's preamble stating that military operations and training should be safeguarded whenever the application of common principles and criteria is detrimental to their safe and efficient performance.
The regulations aimed at ensuring close cooperation between the civil and military entities liable for airspace management 16 are set forth under the Regulation . However, pursuant to the legislative competences of the EU, provisions in such scope do not encompass military operations and training and their application may not infringe upon the Member States' requirements in the sphere of public order, safety and defence affairs. Therefore, the preamble of the Regulation No 550/2004 (recital 16) obliges the institutions providing Airspace Navigation Services to initiate and maintain close cooperation with the military authorities responsible for the actions that may exert an effect on General Air Traffic, whereas Article 11 recommends that the Member States ensure that written agreements between the civil and military authorities are concluded or that they make adequate legal arrangements regarding the issue of managing specific airspace blocks. It is also noteworthy that Article 7 section 5 of the Regulation in question states that regardless of the responsibility to provide Air Navigation Services based on certification, a Member State may allow for these services to be provided within partial or entire airspace that is in its range of responsibility without any certification when an entity providing such services offers to, first of all, aircraft in traffic other than air traffic. This provision also allows the military bodies of ATS to provide their services with no certification to civil users of airspace -however, provided that the common requirements regarding provision of Air Navigation Services are complied with.
To improve the general efficiency of operations by the Air Navigation Services and the network functions, the Regulation of the European Parliament and of the Council No 1070/2009 set forth the system of SES operation efficiency for the needs of general air traffic. In the subsequently adopted Commission Resolutions nos. 691/2010 and 390/2013 setting the standards for this system functioning 26 , execution of performance efficiency process management was detailed out through specifying Key Performance Areas (KPA), goals and Key Performance Indicators (KPI) and the responsibility to draw performance efficiency plans at the national and FAB level. As stems from the aforementioned lack of EU powers in the scope of making decisions regarding military operations, the adopted regulations do not apply to measurement of military missions' efficiency, nor to civil and military cooperation and coordination in Air Traffic Management. Nevertheless, both of the analysed regulations point out the significance of this cooperation for the purposes of fulfilling the goals of a performance efficiency system, while also guaranteeing that provisions aimed at protecting basic interests of safety and defence policy are followed 27 . Moreover, it has been determined that one of the obligatory elements of the performance efficiency plan drawn up by the state supervision bodies is a description of its civil and military facet. It should present the plan describing the performance of Flexible Use of Airspace (FUA) 
application in order to increase capacity with due regard to military mission effectiveness, and, if deemed appropriate, relevant performance indicators and targets in consistency with other indicators and targets of the performance plan
28 . To fill in the gap with respect to the EU provisions regarding performance efficiency, the Eurocontrol Agency has prepared guidelines laying down the frameworks for civil and military cooperation efficiency in Air Traffic Management
29
. Through efficient assessment of planning and use of airspace, implementation of this document will allow for better adjustment of civil Air Navigation Services to the needs and operative requirements of military aviation, forming the groundwork for civil and military partnership in ATM focused on performance efficiency.
In addition to airspace management and providing Air Navigation Services, Air Traffic Flow Management is a constituent of the ATM process. This function, carried out in the European area by the network manager (Eurocontrol) in a centralised manner, contributes to ensuring the maximum use of possibilities offered by the Air Traffic Control (ATC) services and compliance of the traffic intensity with the capacity declared by the institutions providing Air Traffic Services. Common ATFM rules have been set forth under the Commission Regulation (EU) No 255/2019. However, the adopted regulations apply solely to flights performed in GAT pursuant to the IFR provisions. Military aircraft are subject to ATFM measures (such as allocation of time for an operation, change of route or flight level) only when they plan or engage in flights in airspace or at airports subject to such measures. Nonetheless, it needs to be pointed out that training by military aircraft and other activities requiring airspace to be reserved may significantly affect availability of routes and the capability of the European airspace. Therefore, in order to limit the influence of military operations on flights of civilian aircraft in GAT, it is necessary for the military to provide information on the planned endeavours to the ATM network manager, in order to include it in the Network Operations Plan (NOP) 30 . Interoperability of the Air Traffic Management system technical infrastructure is the area of civil and military cooperation crucial for guaranteeing safety and efficiency of air operations. It includes the systems and procedures for managing airspace, air traffic flow, Air Traffic Services (especially the systems for processing the data about flights, systems for processing the supervision data and systems of human-computer interfaces), connections (in ground-ground, air-ground and airair relations), navigation, supervision, aviation information services, systems and procedures for using meteorology information. In the SES legislation, the issues associated with technical aspects of ATM are included in the Basic Regulation ( . To achieve this goal, the systems and their components need to provide the civil and military operative entities with access to updated, correct and coherent information including all flight stages. This process also needs to take into account the national safety requirements.
Results of the analysis of the required SES provisions regarding civil and military cooperation in Air Traffic Management allow it to be stated that it is a necessary condition for effective implementation of public transport policy by the EU Member States, ensuring efficient management of the European airspace and providing Air Navigation Services while facilitating General Air Traffic and Operational Air Traffic (GAT/OAT) and taking account of safety issues and the requirements applicable to 30 Network Operations Plan (NOP) -means a plan drawn up by the network manager in coordination with interested parties involved in operational activity to organise its operational activity in the short and mid-term perspective pursuant to the main principles of the network strategic plan. In the part regarding the planning of the European network of routes, the network operational plan includes a plan for improving the European network of routes. both types of traffic. However, it needs to be pointed out that the EU regulations in this scope are relatively terse, which is a natural consequence that stems from the impossibility of laying down law in the sphere of the military. They mostly include recommendations by the National Supervision Authorities (NSA) 32 and other Air Navigation Service Providers (ANSP) 33 and focus on organisational and technical aspects for optimising the processes of airspace management. The legal gaps in this scope are partially filled in by the declaration of the EU Member States concerning the military issues associated with the single European airspace; however, it may not replace the binding legislative standards. In this state of affairs, particular attention needs to be devoted to the provisions of national aviation law, applying, entirely, not only to civil entities, but also partially to the military bodies and services.
Provisions of national aviation law and operational agreements
Pursuant to the Act of 3 July 2002 on Aviation Law (Article 4 section 1), the full and exclusive authority over its airspace is exercised by the country of Poland. In peacetime, the civil functions resulting from this authority (outside the strengthening of state defence) are performed by the relevant minister for transportation, whereas the matters of defence and security are dealt with by the Minister of National Defence. During war, martial law or a state of emergency, the authority is taken over by the commander in chief responsible for protection of national airspace borders -on behalf of the head of the National Defence Ministry. According to Article 4, section 2, the Act authorised the Council of Ministers to specify, by way of an ordinance, the conditions and manner for performing the functions resulting from exercising authority in Polish airspace and to strengthen defence in peacetime, taking into consideration the resultant responsibilities and authorisations borne by and granted to the relevant services and bodies, as well as rules of cooperation between the institutions providing Air Traffic Services and proper military services and bodies. Based on the above statutory delegation, the Council of Ministers adopted the Regulation that (in par. 2 section 1) distinguishes three functions resulting from exercising authority in Polish airspace 34 . These include: Air Traffic Management, protection of national airspace borders and providing search and rescue services. These functions are performed by the relevant bodies (civil and military) in the manner laid down in separate provisions. The subsequent regulations, included in paragraph 3, determine the scope of cooperation between the institutions providing Air Navigation To cooperate with the military in the sphere of Air Traffic Management and perform state defence tasks, the Regulation authorised the joint civil and military advisory body responsible for shaping the rules of airspace management and usage 35 , institutions ensuring Air Navigation Services and civil airport bodies dealing with air traffic. Furthermore, the provision under paragraph 6 of this legal act allows civil and military cooperation to be organised and its conditions specified outside the scope of the above-mentioned tasks (e.g. regarding the exchange of information between the neighbouring civil and military bodies of Air Traffic Services) based on the agreements concluded between the institutions providing Air Traffic Services and the Military Air Traffic Service Office of the Polish Armed Forces. Such agreements need to be approved by the President of the Civil Aviation Authority and the Operational Commander of the Armed Forces.
Another statutory authorisation, included under Article 4 section 3, obliged the Council of Ministers to determine, by the way of a resolution, the conditions and manner of handing over, to the Minister of National Defence, the functions resulting from exercising authority in Polish airspace and strengthening defences for wartime, martial law or a state of emergency, accounting for principles of cooperation between the institutions providing Air Traffic Services and proper military services and bodies and with other state bodies. The legal act 36 issued on these grounds contains the resolution stating that as of the moment of declaring a state of emergency within a part or the entirety of the country territory, the institution providing Air Navigation Services shall apply the principles for allocation of airspace elements laid down by the military bodies relevant in such type of state of emergency (paragraph 2), whereas in the higher states of defence alertness of the country, the institution providing Air Navigation Services will be subordinated to the leadership of the commander performing the tasks of the National Defence Minister in the scope of state border protection within Polish airspace and will carry out its functions as part of the military airspace control system (paragraph 3). The procedures for taking over the functions resulting from exercising authority in Polish airspace in wartime, martial law or a state of emergency have been specified in details in the classified airspace control plan in agreement with the President of the Civil Aviation Authority and the body in charge of activities by the Polish Air Navigation Services. In the process of preparing for militarisation of this institution periodical, defence-related tasks are carried out.
The issues concerning civil and military cooperation in the scope of managing Polish airspace are also included in the Act of the Polish Air Navigation Agency 37 and in four regulations of the minister relevant for transportation 38 . The most important of the above legal acts, from the perspective of the discussed issue, is the Regulation on the structure of Polish airspace and the detailed conditions and manner of using this space. It determines i.e. the procedure for establishing permanent and flexible (used mainly by military aviation) elements of airspace available for air navigation. In the course of the procedure, a project of specific structures is drawn by the institution providing Air Navigation Services (Strategic Planning Unit/ Polish Air Navigation Services Agency) in agreement with the Military Air Traffic Service Office of the Polish Armed Forces 39 , and next, it submits the project for approval to the President of the Civil Aviation Authority. Controlled and uncontrolled airspace structure, together with its changes, approved by the President of the Civil Aviation Authority, is published in the Civil Aviation Authority's Journal of Laws and a catalogue of aviation information (AIP Poland). Agreements with the military do not apply to the airspace classification project. The outlined procedure does not entirely reflect the pattern of the process for introducing changes in airspace structure, as determined in the FUA concept. It also needs to be stated that due to the lack of a civil and military body to deal with issues of airspace strategy, the national regulations only partially account for the rules of laying down and reviewing the airspace policy drawn upby Eurocontrol and included in the Airspace Management Handbook 40 .
Institutional conditions
The As stems from the above list, the activities of three currently functioning civil and military bodies (including the Polish-Lithuanian Management of Functional Airspace Blocks) concern airspace management and one is devoted to coordination of aeronautical search and rescue services. Moreover, in the structures of institutions providing Air Navigation Services (Polish Air Navigation Services Agency) there is the Department of Operative Cooperation of the Air Traffic Services also dealing with civil and military cooperation.
Cooperation between the Polish Air Navigation Services Agency and the military in other areas (mentioned in the Ordinance on performing the functions resulting from exercising authority in Polish airspace) occurs within the frameworks of the concluded agreements or, if it is necessary to satisfy current needs, is carried out by ad hoc appointment of civil and military task teams. Thus far, both sides concluded numerous operative agreements and agreements with civil, legal and financial effects with each other, i.a. in the scope of more effective management of airspace (in the case of AMC functioning) as regards the flow of information on air traffic and flights in OAT and in the scope of operational cooperation during Air Policing mission performance.
The legal basis for the existing long-term agreements is formed by, respectively for their purpose, provisions under Article 10 section 2 and Article 11 of the Regulation . However, at this point, it needs to be pointed out that the national aviation law, so far, has had no provisions established that would legitimise its activities 42 . Pursuant to the statutory delegation, in 2003, an ordinance of the minister relevant for transportation appointed a joint civil and military Airspace Management Committee with the purpose of shaping the management rules and using the airspace. Nevertheless, the committee, as a consultative and advisory body, may not perform the function of national body for airspace strategy as defined in FUA usage specification. Therefore, in the area of managing Polish airspace, which is the most important area of civil and military cooperation, it is necessary to take up legislative actions that would result in: -changing applicable national regulations (especially the Ordinance on the structure of Polish airspace and the detailed conditions and manner of using this space) to fully implement the rules of airspace management set forth in the Flexible Use of Airspace (FUA) concept;
Consequences of standardisation and proposals of changes
-establishing civil and military organ responsible for Polish airspace management at the strategic level or assigning relevant powers within this scope to an existing central administrative body of civil aviation.
As pointed out above, the scope of joint tasks performance in the Air Traffic Management is included in generally applicable provisions assigning the Polish Air Navigation Services Agency and the national defence department with the responsibility of mutual cooperation. However, due to the very broad spectrum of the said cooperation, there is no single act that would contain a detailed and uniformed catalogue of mutual tasks and the scope of responsibility to be borne by each of the parties, since these tasks are scattered in numerous provisions, additionally performed by various military organs. A multitude of entities responsible for given task areas of the national defence department, stemming from the complexity and specifics of defence tasks, results in the lack of a uniform military organisational structure responsible for all the aspects of cooperation with the Polish Air Navigation Services Agency. Since there is no single body that could represent the military party in civil and legal agreements, cooperation with the institution providing Air Navigation Services faces formal, legal and financial problems -as it is necessary to point out that the Polish Air Navigation Services Agency is a public-finance unit cooperating with units subordinate to the Ministry of National Defence and incurring the costs of maintaining material and personnel assets resulting from joint performance of defence tasks associated with Air Traffic Management.
Thus, it is necessary to determine the legal powers of the military to conclude civilian and legal agreements and administrative and legal agreements, and the need to lay down better instruments for cooperation. In the current situation of intensive work over drawing up a new Polish Armed Forces model (including introducing changes in the management and command system) 43 , it seems justifiable to propose a temporary solution that would specify the scope of possible cooperation between the Polish Air Navigation Services Agency and an indicated body of military authority (e.g. the General Commander of the Polish Armed Forces) based on a general agreement. The document, in addition to determining the areas and principles of cooperation (regarding i.e. airspace management and information exchange) could include a clause on the lack of mutual financial obligations resulting from the tasks performed as part of cooperation.
Moreover, the results of the conducted analyses indicate the need to adopt, within the political sphere (the minister relevant for transportation and the Ministry of National Defence) a document of "strategic" status determining the frameworks of permanent civil and military structural cooperation in Air Traffic Management. This document should define in details common goals, interests and needs of given civil and military entities regarding the available measures and resources used for ensuring safety and efficiency of air traffic in Polish airspace. This characteristic strategy of civil and military cooperation development in the aviation area should also clearly indicate the possibility of coupling the resources held by each of the parties and joint performance of some functions, as well as specialisations and harmonisation of potential possessed by the interested operative entities to achieve a significant effect of a scale.
It would be also valid for this document to specify the areas and conditions requiring closer cooperation between all the parties involved in Air Traffic Management, in order to achieve the goals associated with Air Navigation Services' activities set forth in the EU provisions, since it is noteworthy that some of the efficiency indicators determined under the EU law for the Air Navigation Services and network functions in the key areas of activity (such as: safety, environment protection, airspace capacity and economic efficiency) exert direct or indirect effect on the efficiency of tasks performance by the air force. Since the needs of tasks assessment in the area of civil and military cooperation and coordination in Air Traffic Management are greater than the ones laid down under the SES provisions, it is recommendable to additionally implement the methods of surveillance, measurement and assessment of activities in the sphere of airspace management prepared by Eurocontrol for their practical usage. The policy of civil and military cooperation development should be subjected to periodical review to ensure its relevance and suitability to the operative needs of both parties.
The comprehensive approach to civil and military cooperation in Air Traffic Management should also account for the issues of crisis management in situations threatening safe use of airspace. To guarantee swift and efficient response in such situations, it is necessary for the proposed strategy to include the rules of using the potential of civil institutions and aviation organisations, as well as air defence command bodies and military Air Traffic Services; it is also required to ensure closer cooperation between them. The issues concerning responses to current and prognosticated threats to safety of flights, including non-military crisis situations in airspace (e.g. caused by technical malfunctions, cyber-crime, terrorist attacks) should also be encompassed in all the civil and military documents of ATM services (operating instructions, emergency plans, cooperation agreements) at the local, national and regional level (FAB).
Generally speaking, it needs to be stressed that the specialised organisational units of the Polish Armed Forces are an active participant of many processes in Air Traffic Management (especially airspace management) and the Polish Air Navigation Agency is legally obliged to cooperate with the military. However, there are areas of civil and military cooperation that have not been fully formalised. These include e.g. interoperability of Air Traffic Management System's technical infrastructure (CNS/ATM), partnership in the efficiency system for the Air Navigation Services; protection of ATM system and information associated with air navigation against threats and vulnerabilities or research and development works in the scope of Air Traffic Management systems.
Further strengthening of bilateral civil and military relations in the area of providing Air Navigation Services (e.g. by recommendations set forth herein) should serve better usage of the available synergies between operational, technical and economic aspects of their functioning and, consequently, it may constitute a real added value for the uniform system of Air Traffic Management in Poland. Nevertheless, it needs to be emphasised that successful solving of main problems in maintaining a high level of security and efficiency of air traffic, resulting from ineffective usage of available resources (airspace, technical infrastructure, airports) will depend on the readiness of all the interested parties to engage in coherent and consistent cooperation. Such an approach is necessary to transform the assumptions into measurable effects and to achieve the mutually accepted goals. The key roles in this process are to be performed by the Polish Air Navigation Agency and the with Military Air Traffic Service Office of the Polish Armed Forces.
Summary
The primary goal of civil and military cooperation and coordination in Air Traffic Management is to ensure safe, effective and flexible use of airspace by all its users, while taking care of operative procedures coherence, economic efficiency and avoiding duplication of tasks. This goal can be achieved by efficient use of human and technical potential possessed only by civil institutions providing Air Navigation Services and the bodies dealing with air defence systems. Therefore, it is in the interest of all the parties involved in the process of Air Traffic Management to continuously improve on cooperation assuming partnership approach, allowing not only to distribute the efforts in joint performance of operative tasks equally, but also to share knowledge and experience and to stimulate creativity and innovation. It needs to be assumed that in perspective of future challenges, both to sustainable development of air navigation and to the Polish defence system, organisationally improved civil and military cooperation in the scope of performing basic state functions resulting from exercising authority in airspace, could entirely meet the wide spectrum of varied and ever-growing requirements imposed by both types of aviation. 
